Nutriculture System. A nutriculture system, designed to facilitate the study of trees over a period of time approximating an entire growing season, was used in this study because of the high nutrient and water availability coefficients of a solution culture. Also, the opportunity for precise control of pot nitrogen activity and complete root recovery made the nutriculture system the most advantageous method. Twenty-liter plastic containers held the nutrient solution. The outsides of the pots were sprayed with aluminum paint to reflect sunlight. Each pot was fitted with a three-quarter inch plywood lid with a hole in the center where the tree was supported by a split cork. A length of tygon tubing connected to a compressed air line and fitted with a No. 28 hypodermic Luer-Lok needle provided a stream of small bubbles that continuously aerated and stirred the nutrient solution. A modified Hoagland and Arnon (7) solution was used for this study. Phosphorus was increased to 1 mm from the original formulation, and nitrate activities were spaced between 0 and 3 mM. Nitrogen was supplied as NH4NO.. Ionic concentrations of the nutrient solutions were corrected to actual ionic concentrations and ionic activities by use of the Debye-Huckel theory (1). Pot nitrate activity was monitored weekly by specific ion electrode (14) , and nitrate was adjusted accordingly. The pH among pot nitrogen levels did not vary more than ±0.5 pH units throughout the study.
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Methods of Analysis. Trees were harvested 12 weeks after treatment initiation. At harvest the tree material was oven-dried at 70 C for 24 hr. Dry weights of stem, roots, leaves, and apex were taken immediately after drying. The leaf samples to be analyzed were determined by the leaf plastochron index as developed for cottonwood (11 The cuttings did not grow below 0.03 mm of nitrate ion activity. There was a small NR activity response at 0 level of nitrate ion activity (Fig. 1) , probably due to nitrate ion carry over in the original cutting. NR activity of Wisconsin-5 ( Plant Physiol. Vol. 53, 1974 Plant Physiol. Vol. 53, 1974 ion activity then leveled off (Figs. 2 and 3 In this study, the expression of NR activity is not an index of nitrogen assimilation ability. The difference in NR activity between clones is due to genetically determined ability to synthesize NR in response to nitrate ion. NR activity can be ranked in the same order as growth and may be a useful index of growth potential when nitrate ion does not limit NR synthesis.
